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Extending ion engine technology beyond the current state-of-the-

art primary interplanetary electric propulsion system, the 2.3-kW

NASA Solar Electric Propulsion Technology and Applications

Readiness (NSTAR) system, will require thrusters with improved

propellant throughput and total impulse capability. Many of the

design choices that culminated in the NSTAR thrusters must be

revisited, and their application to next generation ion engine

technology must be evaluated. The concept of derating, which

was successfully employed in NSTAR, has been applied to the 40-

cm NASA Evolutionary Xenon Thruster (NEXT) currently under

development at NASA Glenn Research Center (GRC). At 5-kW,

NEXT operates with the same average beam current density as

NSTAR, and at 10-kW, the peak beam current density is only ten

percent greater than NSTAR. The result is that similar ion optics

technology is expected to yield comparable lifetime. Thick-

accelerator-grid ion optics are also being tested to realize
!additional lifetime benefits. A 40=A discharge cathode is being

developed for NEXT based on scaling the NSTAR design.

Nevertheless, the experiences of the NSTAR ground tests and the

thruster on the Deep Space One spacecraft indicate that the

discharge cathode wear must be studied experimentally and

theoretically to ensure that it meets the lifetime requirements.

Although NEXT is in its infancy, investigations have already

begun to examine possible modifications to engine design for even

higher-power and higher-specific impulse engines. Ion optics

using alternate materials such as titanium, graphite, or carbon-

carbon composite are currently being investigated due to their low

sputter yields at high voltage. To avoid the difficulties

encountered using electrodes at high-currents, the use of a

microwave-based ion thruster is under investigation for potential

high-power ion thruster systems requiring long lifetimes.

Additionally, alternative propellants are being considered for

applications requiring high-specific impulse (>> 5000 s) and

extremely long-life (>> 15,000 hr). Testing requirements make

condensable propellants attractive for high-power engines.

Although the NSTAR ion engine demonstrated the flight maturity

of ion thruster technology, many challenges remain for the

development of thrusters with improved propellant throughput and

power handling capabilities.
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